The e.m.f. of the cell Ag-AgCl/NaCl(m,), NaA(mz), HA(mJ, QH2-QIPt (where HA is cinnamic acid) in formamide has been measured at 5" intervals over the temperature range 545°C. The pK, value of (E)-cinnamic acid ranges from 7.O2+ 0.03 at 5" to 6.78 kO.05 at 45".
Introduction
In previous communications,~-6 the electrode PtlQ-QH, in conjunction with the silver-silver chloride electrode has been successfully employed in the accurate determination of the ionization constant of acids in formamide by the e.m.f. method. In the present investigation, with this electrode, the cell Ag-AgCl\NaCl(m,), NaA(m,), HA(m,), QH,-QIPt (A) (where HA is cinnamic acid) has been studied in formamide at 5" intervals over the temperature range 5-45°C with a view to determining the ionization constant of (E)-cinnamic acid in this solvent.
Experimental
Cinnamic acid (Bush, England) was recrystallized thrice from hot water and the crystals were dried in a bottle through which dry, purified air was passed. Its purity was checked by titration.
Sodium cinnamate was prepared by adding the calculated quantity of sodium carbonate (B.D.H., AnalaR) to the known weight of pure cinnamic acid, evaporating the solution to dryness on the steam bath, and recrystallizing the product from 95% alcohol. The salt was dried at 110-120" for at least 2 h and kept in a vacuum desiccator over calcium chloride until required. Sodium chloride (B.D.H., AnalaR) was dried above 100" for 2 h before use. Formamide (Reidel, pure) was further purified as described earlier. 7 The results of the e.m.f. measurements of the cell at 25" together with other data are presented in Table 1 . Similar experimental values were obtained at other temperatures. The reproducibility was of the order of 0.2 mV. and the ionization constant, K,, was found by the of extrapolating the auxiliary function -1ogK; to zero ionic strength, as log[y(Cl-), y(HA)/y(Ad)] tends to zero. The symbols in equation (1) have their usual significance.
The values of EO(Ag-AgCI) and EO(QH,-Q) at different temperatures needed for the calculations were obtained as described earlier. 3 The pKa values of (E)-cinnamic acid at different temperatures in formamide are
Considering experimental difficulty inherent in such work the accuracy appears reasonable.
A comparison of the present data with the corresponding values in water is difficult because of the lack of relevant data in water at all temperatures. However, available data at a single temperature, i.e. at 25" in water9 (4.44), show that the pKa value in formamide (6.86 at 25") is higher than in water-a behaviour similar to that shown by weak acids in solvents of this class.1-6~8310 Dash, U. N., and Nayak, B., Aust. J. Chem., 1972, 25, 941. Albert, A., and Chern., 1962 Chern., ,66,2684 The effect of temperature on pK, values appears to be irregular, although with the increase of temperature there is a general tendency for these values to decrease slightly. The standard free energy change, AGO, of the ionization process HA + solvent e H'(so1vated) + A-(solvated) was calculated from AGO = -R T ln K,, and found to be 39140 J at 25'. Manuscript received 27 November 1975 
